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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-2, 5-6, and 9-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Frame et al. (US 4,590,520). 

Regarding claim 1 , Frame et al. discloses an image digitizing system comprising: 

a spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual 
image to signals, each of said sensors providing a respective signal; 

a signal converter (combination of SLAB 2000, small spot defect detector 3000, and dead 
spot fill-in processor) for converting said signals into pixel data describing an array of pixels, 
each of said pixels being associated with a respective one of said sensors, the pixel data 
associated with most of said pixels being a function of signals provided by the respective 
sensors, the pixel data associated with at least one of said pixels not being a function of a signal 
from the respective sensor but being a function of one or more signals from neighboring sensors. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-7, that the system looks 
for dead spot defects, when one is detected the system holds the last valid signal to fill-in the 
dead spot. 

Regarding claim 2 , Frame et al. discloses (column 9, lines 62-68, and column 10, lines 
1-7), an image digitizing system, wherein multiple pixels are associated with each sensor so that: 
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for most sensors, all pixels associated with that sensor have values that are functions of 
the signal provided by that sensor; and for said least one sensor, all pixels associated therewith 
have values that are not functions of the signals provided by that sensor but are functions of 
signals provided by neighboring sensors. 

In accordance with the "calibrate" mode of Frame et al. (column 9, lines 35-68 and 
column 10, lines 1-7), the pre-stored digital sensitivity correction coefficients are stored in 
memory 1 12 for each pixel kand these have been schematically illustrated in bar graph format at 
line (d) on FIG. 5. As will be observed, the pre-stored correction coefficient associated with 
pixels containing the dead spot are of abnormal values. Since the dead spot does not extend 
very far into pixel PI, its correction coefficient CI is only slightly different from the nominal 
values associated with normal or active pixels P3, P4, and P5 as depicted in FIG. 5. However, 
since most of pixel P2 is occupied by the dead spot, its correction coefficient C2 is almost at a 
limit value (e.g., in the example being described it is assumed that correction coefficients have a 
dynamic range extending from 0 to 1.0). It should be noted that the schematically depicted 
correction coefficients at line (d) of FIG. 5 would actually have been fetched from the memory 
1 12 at least one clock cycle earlier than the real time occurrence of the pixel with which they 
are associated. In this manner, the onset of the dead spot can be detected by the excessive rate 
of change between coefficients CI and C2 in sufficient time to actually begin the sample and 
hold fill-in enabling signal (e.g., as shown in line (e) of FIG. 5) in real-time at the beginning of 
pixel PI. The termination of the dead spot is similarly detected by the abrupt transition (in the 
reverse direction) between coefficients C2 and C3. Here, the termination of the fill-in enabling 
signal is delayed to occur in real-time at the end of pixel P2 as also depicted in FIG. 5. For the 
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duration of the fill-in enabling signal shown at line (e) of FIG. 5, the read time video signal is 
switched out and replaced by a synthesized approximately correct video signal. As depicted in 
line (f) of FIG. 5, the result is a real time video signal with filled in dead spots where, in the 
exemplary embodiment, the dead spot is filled simply by holding constant the last "valid" video 
signal level which occurred at the time the fill-in enabling signal was initiated. 

Regarding claim 5 , Frame et al. discloses (fig. 1, #1000, column 6, lines 22-38) an 
image digitizing method comprising: 

calibrating an array of sensors so as to distinguish "good" and "bad" sensors; 

using said array to convert a visual image to signals; 

converting said signals to image data including pixel values associated with an array of 
pixels, each pixel corresponding to a respective one of said sensors, pixel values associated 
with a good sensor being a function of the signal provided by that good sensor, pixel values 
associated with a bad sensor not being a function of the signal provided by that bad sensor but 
being a function of at least one signal provided by a neighboring good sensor. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-7, that the system looks 
for dead spot defects, when one is detected the system holds the last valid signal to fill-in the 
dead spot. And that during calibration as detailed in column 7, lines 6-50, the system looks for a 
bad signal and fills in the bad signal with a good signal from the previous pixel. 

Regarding claim 6 , Frame et al. discloses (fig. 1, #1000, column 6, lines 22-38) an 
image digitizing method, wherein said image data describes a series of raster lines, each of said 
raster lines including a series of said pixels, all pixels associated with said bad sensor having 
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values determined not as a function of a signal provided by said bad pixel but as a function of 
said neighboring good sensor. 

In accordance with the "calibrate" mode of Frame et al. (column 9, lines 35-68 and column 10, 
lines 1-7), the pre-stored digital sensitivity correction coefficients are stored in memory 1 12 for 
each pixel kand these have been schematically illustrated in bar graph format at line (d) on FIG. 
5. As will be observed, the pre-stored correction coefficient associated with pixels containing 
the dead spot are of abnormal values. Since the dead spot does not extend very far into pixel 
PI, its correction coefficient CI is only slightly different from the nominal values associated 
with normal or active pixels P3, P4, and P5 as depicted in FIG. 5. However, since most of pixel 
P2 is occupied by the dead spot, its correction coefficient C2 is almost at a limit value (e.g., in 
the example being described it is assumed that correction coefficients have a dynamic range 
extending from 0 to 1.0). It should be noted that the schematically depicted correction 
coefficients at line (d) of FIG. 5 would actually have been fetched from the memory 1 12 at least 
one clock cycle earlier than the real time occurrence of the pixel with which they are associated. 
In this manner, the onset of the dead spot can be detected by the excessive rate of change 
between coefficients CI and C2 in sufficient time to actually begin the sample and hold fill-in 
enabling signal (e.g., as shown in line (e) of FIG. 5) in real-time at the beginning of pixel PI. 
The termination of the dead spot is similarly detected by the abrupt transition (in the reverse 
direction) between coefficients C2 and C3. Here, the termination of the fill-in enabling signal is 
delayed to occur in real-time at the end of pixel P2 as also depicted in FIG. 5. For the duration 
of the fill-in enabling signal shown at line (e) of FIG. 5, the read time video signal is switched 
out and replaced by a synthesized approximately correct video signal. As depicted in line (f) of 
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FIG. 5, the result is a real time video signal with filled in dead spots where, in the exemplary 
embodiment, the dead spot is filled simply by holding constant the last "valid" video signal 
level which occurred at the time the fill-in enabling signal was initiated. 

Regardine claim 9 , Frame et al. discloses (fig. 1, #1000, column 6, lines 22-38) an 
image-digitization method comprising the steps of: 

using an array of sensors to generate a series of signals; and 

converting said signals into pixel data describing an array of pixels, each of said pixels 
being associated with a respective one of said sensors, the pixel data associated with most of said 
pixels being a function of signals provided by the respective sensors, the pixel data associated 
with at least one of said pixels not being a function of a signal from the respective sensor but 
being a function of a signal from a neighboring sensor. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-7, that the system looks 
for dead spot defects, when one is detected the system holds the last valid signal to fill-in the 
dead spot. And that during calibration as detailed in column 7, lines 6-50, the system looks for a 
bad signal and fills in the bad signal with a good signal from the previous pixel. 

Regarding claimlO , Frame et al. discloses (fig. 1, #1000, column 6, lines 22-38) an 
image digitizing method wherein plural pixels are associated with each of said sensors so that for 
said at least one of said sensors none of the pixels associated therewith are described by pixel 
data that is a function of a signal associated with that sensor. 

In accordance with the "calibrate" mode of Frame et al. (column 9, lines 35-68 and 
column 10, lines 1-7), the pre-stored digital sensitivity correction coefficients are stored in 
memory 1 12 for each pixel kand these have been schematically illustrated in bar graph format at 
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line (d) on FIG. 5. As will be observed, the pre-stored correction coefficient associated with 
pixels containing the dead spot are of abnormal values. Since the dead spot does not extend 
very far into pixel PI , its correction coefficient CI is only slightly different from the nominal 
values associated with normal or active pixels P3, P4, and P5 as depicted in FIG. 5. However, 
since most of pixel P2 is occupied by the dead spot, its correction coefficient C2 is almost at a 
limit value (e.g., in the example being described it is assumed that correction coefficients have a 
dynamic range extending from 0 to 1.0). It should be noted that the schematically depicted 
correction coefficients at line (d) of FIG. 5 would actually have been fetched from the memory 
1 12 at least one clock cycle earlier than the real time occurrence of the pixel with which they 
are associated. In this manner, the onset of the dead spot can be detected by the excessive rate 
of change between coefficients CI and C2 in sufficient time to actually begin the sample and 
hold fill-in enabling signal (e.g., as shown in line (e) of FIG. 5) in real-time at the beginning of 
pixel PI. The termination of the dead spot is similarly detected by the abrupt transition (in the 
reverse direction) between coefficients C2 and C3. Here, the termination of the fill-in enabling 
signal is delayed to occur in real-time at the end of pixel P2 as also depicted in FIG. 5. For the 
duration of the fill-in enabling signal shown at line (e) of FIG. 5, the read time video signal is 
switched out and replaced by a synthesized approximately correct video signal. As depicted in 
line (f) of FIG. 5, the result is a real time video signal with filled in dead spots where, in the 
exemplary embodiment, the dead spot is filled simply by holding constant the last "valid" video 
signal level which occurred at the time the fill-in enabling signal was initiated. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3-4, 7-8, and 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Frame et al. as applied to claims 1-2, 5-6, and 9-10 above, and further in view of Zhang (US 
6,456,261). 

Regarding claim 3 , Frame et al. discloses an image digitizing system that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
signals, each of said sensors providing a respective signal, and a signal converter (combination of 
SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-28, that the system 
looks for dead spot defects, when one is detected the system holds the last valid signal to fill-in 
the dead spot, the analog signal is brought in and a detector detects dead spots within the signal 
and fills in the dead analog signal with the signal from the signal just prior to the dead spot(s). 
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The system holds the threshold coefficients in memory 1 12, and uses the value to compare the 
incoming signal in real time. Although, Frame does not explicitly teach that the signal is 
converted to a digital signal through an A/D converter, it would have been obvious to one of 
ordinary skill in the art that the system would be processed as a digital signal. 

Whereas, Zhang teaches (fig. 13, column 8, lines 50-67 and column 9, lines 1-22) that the 
incoming signal is sent through analog signal processing, after that is completed, a 12-bit Analog 
to Digital (A/D) converter 148 is used for further digital signal processing. In order to get better 
image representation, 12-bit Field Subtraction 150 and Alternate Field Inversion 152 are done 
through 12-bit Field RAM 154. By using the 12-bit Look-up table or Gain ROM 156 furnished 
by the UFPA manufacturing factory, the non-uniformity and dead pixel are corrected by the 12- 
bit Gain Correction Circuit 158 because the uniformity of UFPA is not even and some pixels are 
even dead. The dead pixels must be replaced by their surrounding live pixels. After the gain 
correction is done, automatic Brightness Control 160 and B$W to Color image Converter are 
used. Up to here the digital image processing is finished. Therefore, a 12-bit D/A converter 164 
is adopted to let the digital signal return to the analog signal because most displays are analog. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the A/D converter of Zhang to Frame et al. 

The suggestion/motivation for doing so would have been to provide smaller solid-state 
electronics within the system and to provide a more robust system. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the invention of Frame et al. with Zhang to obtain the invention 
as specified in claim 3. 
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Regarding claim 4 , Frame et al. discloses an image digitizing system that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
signals, each of said sensors providing a respective signal, and a signal converter (combination of 
SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. Further, the system includes sensor calibration values 
that are two dimensional, with an offset- function (black) value corresponding to an offset 
function and a scaling-function (white) value corresponding to a scaling function, as taught by 
Frame (column 7, lines 6-43) if a black or white dead spot is encountered during the 
"calibration" cycle of the SLAB processor, the stored correction coefficient will correspond to a 
terminal (i.e., either maximum or minimum) count or value due to the necessarily finite dynamic 
range capabilities of the SLAB processor (and due to action of the limiting circuit which 
prevents the index register from rolling over). As shown above the system of Frame is looking 
for extreme values of either black or white. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that Frame is doing the same function 
as set forth in claim 4. 

Regarding claim 7 , Frame et al. discloses an image digitizing method that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
signals, each of said sensors providing a respective signal, and a signal converter (combination of 



1 

Application/Control Number: 09/680,543 Page 1 1 

Art Unit: 2622 

SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-7, that the system looks 
for dead spot defects, when one is detected the system holds the last valid signal to fill-in the 
dead spot, the analog signal is brought in and a detector detects dead spots within the signal and 
fills in the dead analog signal with the signal from the signal just prior to the dead spot(s). The 
system holds the threshold coefficients in memory 1 12, and uses the value to compare the 
incoming signal in real time. Although, Frame does not explicitly teach that the signal is 
converted to a digital signal through an A/D converter, it would have been obvious to one of 
ordinary skill in the art that the system would be processed as a digital signal. 

Whereas, Zhang teaches (fig. 13, column 8, lines 50-67 and column 9, lines 1-22) that the 
incoming signal is sent through analog signal processing, after that is completed, a 12-bit Analog 
to Digital (A/D) converter 148 is used for further digital signal processing. In order to get better 
image representation, 12-bit Field Subtraction 150 and Alternate Field Inversion 152 are done 
through 12-bit Field RAM 154. By using the 12-bit Look-up table or Gain ROM 156 furnished 
by the UFPA manufacturing factory, the non-uniformity and dead pixel are corrected by the 12- 
bit Gain Correction Circuit 158 because the uniformity of UFPA is not even and some pixels are 
even dead. The dead pixels must be replaced by their surrounding live pixels. After the gain 
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correction is done, automatic Brightness Control 160 and B$W to Color image Converter are 
used. Up to here the digital image processing is finished. Therefore, a 12-bit D/A converter 164 
is adopted to let the digital signal return to the analog signal because most displays are analog. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the AID converter of Zhang to Frame et al. 

The suggestion/motivation for doing so would have been to provide smaller solid-state 
electronics within the system and to provide a more robust system. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the invention of Frame et al with Zhang to obtain the invention 
as specified in claim 7. 

Regardin£ claim 8 , Frame et al. discloses an image digitizing method that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
signals, each of said sensors providing a respective signal, and a signal converter (combination of 
SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. Further, the system includes sensor calibration values 
that are two dimensional, with an offset- function (black) value corresponding to an offset 
function and a scaling-function (white) value corresponding to a scaling function, as taught by 
Frame (column 7, lines 6-43) if a black or white dead spot is encountered during the 
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"calibration" cycle of the SLAB processor, the stored correction coefficient will correspond to a 
terminal (i.e., either maximum or minimum) count or value due to the necessarily finite dynamic 
range capabilities of the SLAB processor (and due to action of the limiting circuit which 
prevents the index register from rolling over). As shown above the system of Frame is looking 
for extreme values of either black or white. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that Frame is doing the same function 
as set forth in claim 8. 

Regarding claim 11 , Frame et al. discloses an image digitizing method that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
signals, each of said sensors providing a respective signal, and a signal converter (combination of 
SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. 

Frame discloses in column 9, lines 62-68, and column 10, lines 1-7, that the system looks 
for dead spot defects, when one is detected the system holds the last valid signal to fill-in the 
dead spot, the analog signal is brought in and a detector detects dead spots within the signal and 
fills in the dead analog signal with the signal from the signal just prior to the dead spot(s). The 
system holds the threshold coefficients in memory 112, and uses the value to compare the 
incoming signal in real time. Although, Frame does not explicitly teach that the signal is 
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converted to a digital signal through an A/D converter, it would have been obvious to one of 
ordinary skill in the art that the system would be processed as a digital signal 

Whereas, Zhang teaches (fig. 13, column 8, lines 50-67 and column 9, lines 1-22) that the 
incoming signal is sent through analog signal processing, after that is completed, a 12-bit Analog 
to Digital (A/D) converter 148 is used for further digital signal processing. In order to get better 
image representation, 12-bit Field Subtraction 150 and Alternate Field Inversion 152 are done 
through 12-bit Field RAM 154. By using the 12-bit Look-up table or Gain ROM 156 furnished 
by the UFPA manufacturing factory, the non-uniformity and dead pixel are corrected by the 12- 
bit Gain Correction Circuit 158 because the uniformity of UFPA is not even and some pixels are 
even dead. The dead pixels must be replaced by their surrounding live pixels. After the gain 
correction is done, automatic Brightness Control 160 and B$W to Color image Converter are 
used. Up to here the digital image processing is finished. Therefore, a 12-bit D/A converter 164 
is adopted to let the digital signal return to the analog signal because most displays are analog. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the A/D converter of Zhang to Frame et al. 

The suggestion/motivation for doing so would have been to provide smaller solid-state 
electronics within the system and to provide a more robust system. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the invention of Frame et al. with Zhang to obtain the invention as 
specified in claim 1 1 . 

Regarding claim 12 , Frame et al. discloses an image digitizing method that comprises a 
spatial array of sensors (fig. 1, #1000, column 6, lines 22-38) for converting a visual image to 
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signals, each of said sensors providing a respective signal, and a signal converter (combination of 
SLAB 2000, small spot defect detector 3000, and dead spot fill-in processor) for converting said 
signals into pixel data describing an array of pixels, each of said pixels being associated with a 
respective one of said sensors, the pixel data associated with most of said pixels being a function 
of signals provided by the respective sensors, the pixel data associated with at least one of said 
pixels not being a function of a signal from the respective sensor but being a function of one or 
more signals from neighboring sensors. Further, the system includes sensor calibration values 
that are two dimensional, with an offset- function (black) value corresponding to an offset 
function and a scaling- function (white) value corresponding to a scaling function, as taught by 
Frame (column 7, lines 6-43) if a black or white dead spot is encountered during the 
"calibration" cycle of the SLAB processor, the stored correction coefficient will correspond to a 
terminal (i.e., either maximum or minimum) count or value due to the necessarily finite dynamic 
range capabilities of the SLAB processor (and due to action of the limiting circuit which 
prevents the index register from rolling over). As shown above the system of Frame is looking 
for extreme values of either black or white. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that Frame is doing the same function 
as set forth in claim 12. 



Conclusion 



5. 



The prior art made of record and not relied upon is considered pertinent to applicant's 



disclosure. 
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Art Unit: 2622 

Frame (US 4,343,021) discloses a method and apparatus for compensating for sensitivity 
in variations in image sensors. 

Kovac (3,904,818) discloses a method and apparatus to detect and overcome a dark 
current sensor within an array. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David L Jones whose telephone number is (703) 305-4675. The 
examiner can normally be reached on Monday - Friday (7:00am - 3:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached on (703) 305-4712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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